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DETAILED ACTION 

Restriction of invention 

Applicant's election without traverse of restriction requirement in the reply filed on 
January 30, 2006 is acknowledged. Applicant elects without traverse the species 
restriction for further prosecution on merits. 

Claims 7-9 are pending and presently under examination. 

Specification 
Priority 

The Applicant has failed to identify the correct the date of filing of the priority 
document U.S. Application No. 09/029,497 in the filed transmittal letter. In addition, the 
preliminary amendment letter also supplied on the date of filing amends the specification 
to contain a proper reference to the above-listed Application and filing date, but fails to 
state the Patent number that issued from it, as well as the date of patenting. Lastly, the 
first paragraph amendment fails to list Application No. 09/660,552 and its status. Hence, 
the priority information needs correction to comply with the requirements of the USPTO. 

Applicant's priority is objected to, but preliminarily considered as to intend (priority 
to US Applications 09/660,522 (as divisional parent), 09/029,497 (as continuation of 
parent to 09/660,522), and to PCT/JP96/02359 (as 371 parent to 09/029,497), and also to 
JP 07-245475 and JP 08-058467 as foreign priority parents to PCT/JP96/02359). 

Applicant is required to amend the first page of the specification, or supply an 
application data sheet containing the proper priority information and dates. 

Information Disclosure Statements 

Applicant's information disclosure statements have been considered, and only the 
basis of the English translations provided for those citations that are written in foreign 
languages. In addition, many citations have been crossed-out. These citations were 
crossed out, even though considered, as indicated by the Examiner's initials in each 
citation, because either: (i) the citation is improper in its content (e.g., missing author 
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information), or (ii) because such citation is not a publically-available document, and 
therefore could not be listed on the front page of a patent that may issue. 

If Applicant wishes such to placed on the front page of a patent, Applicant should 
submit proper citations and/or the availability document with English translation, where 
needed. 

Drawings 

The drawings are objected to because drawings 12-15 each contain two panels, 
and the brief description of the drawings does not allow the Artisan to determine which 
panel indicates what information. Furthermore, Figures 2-3 contain a pound sign (i.e., 
and it is not clear what marking indicates from the brief description of the drawings. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming 
the subject matter which the applicant regards as his invention. 

Claim 8 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 8 contains the limitation "the membrane of which may be further fused to 
attenuated Sendai virus particles". Such limitation, by using the term "may" makes it 
unclear if such limitation is meant to limit the claim or not. Hence, the claim is rejected for 
lack of clarity. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

"The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it pertains, or 
with which it is most nearly connected, to make and use the same, and shall set forth the best mode contemplated by 
the inventor of carrying out his invention." 

Claims 7-9 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for a method of gene therapy for treating restenosis 
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after percutaneous transluminal coronary angioplasty by inducing angiogenesis in heart, 
comprising administering by direct intra coronary injection into heart muscle of the subject 
a sendai virus (HVJ) liposome encapsulated plasmid vector comprising a mammalian 
hepatocyte growth factor (HGF) gene coding sequences operably linked to a constitutive 
promoter, and wherein further cells of the heart muscle express the HGF protein, which 
protein then acts to increase angiogenesis in the muscle to which the vector has been 
administered, does not reasonably provide enablement for therapy of any and or all 
cardiac diseases with any and/or all vectors, any and/or all promoters. The specification 
does not enable any person skilled in the art to which it pertains, or with which it is most 
nearly connected, to make and/or use the invention commensurate in scope with these 
claims. 

At issue, under the enablement requirement of 35 U.S.C. 112, first paragraph is 
whether, given the Wands-factors, the experimentation was undue or unreasonable under 
the circumstances. "Experimentation must not require ingenuity beyond that to be 
expected of one of ordinary skill in the art." See Fields v. Conover, 443 F.2d 1386, 170 
USPQ 276 (CCPA 1970). These factors include, but are not limited to: (1) The breadth of 
the claims; (2) The nature of the invention; (3) The state of the prior art; (4) The level of 
one of ordinary skill; (5) The level of predictability in the art; (6) The amount of direction 
provided by the inventor; (7) The existence of working examples; and (8) The quantity of 
experimentation needed to make or use the invention based of the content of the 
disclosure. In re Wands, 858 F.2d 731, 737, 8 USPQ2d 1400, 1404 (Fed. Cir. 1988). All 
of the wands factors have been considered with regard to the instant claims, with the most 
relevant factors discussed below as to show that one of the ordinary skill in the art have to 
go through "undue experimentation" in order to practice the invention. 

Nature of the invention and the breadth of the claims: 
The scope of the invention encompasses treatment of any or/and all cardiac diseases in a 
subject, comprising administration any region intracoronarily, any expression vector 
containing any HGF gene and variants of the same. In the absence of representative 
number of enabled examples in the specification commensurate with the breadth of the 
claims one of ordinary skill in the art would conclude that the invention is unpredictable 
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and would require undue experimentation to practice the invention in its full scope. 
Applicants' attention is drawn to In re Shokal, 242 F.2d 771, 113 USPQ 283 (CCRA 1957). 
The test is whether the number of claimed genus/ or species of expression vectors, sites 
of administration to a subject, and cardiac diseases whose treatments are successfully 
completed by applicants prior to the reference date or the date of the activity provided an 
adequate basis for inferring that the invention has generic applicability. 

The level of one of ordinary skill in the Art at the Time of Invention: The level 
of one of ordinary skill in the art at the time of filing of the instant application is high 
requiring an advanced degree or training in the relevant field. The status of the art at the 
time of filing was such that said skilled in the art would not have been able to make or 
use the invention for its fully claimed scope without undue experimentation. 

Guidance of the Specification and the Existence of Working Examples: 
Applicant's specification broadly describes treatment of many diseases by HGF (pp. 1-2), 
a description that HGF has short half-life in the blood (p. 2), and recognition that if HGF 
could be produced locally, the problems with its short half-life may be overcome. A Broad 
description of the HGF gene is then provided (p. 8), a description of treating various 
diseases by gene therapy (pp. 9-10), a description of liposomes and HVJ-liposomes (pp. 
11-12). methods for introduction of the gene into the body (p. 12), types of viral vectors 
(pp. 12-13), methods of administration (p. 13), in vivo and ex vivo treatments (pp. 13-15), 
and predicted amounts of vector to administer (p. 15). However, given the state of the art, 
such broad guidance does not constitute the specific direction and guidance the artisan 
would require to reasonably predict that any tissue could be treated, that any other tissue 
than the tissue which is being injected with vector could be treated, that any vector could 
be used, or that any promoter could be used. 

Applicant's examples demonstrate the making of HVJ-liposomes comprising a 
plasmid where HGF is under the control of the SRa (SRa) promoter in a pUC-plasmid 
vector (Examples, Materials and Methods), similar vectors that express TGF-beta 
(Comparative E xample 2), expression of HGF in rat coronary endothelial cells after HVJ- 
liposome transformation in vitro (Test Example 1-), demonstration that HGF causes 
proliferation of endothelial cells (Test Example 2), HGF expressed from vascular smooth 
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muscle cells (VSMC) causes endothelial cells to proliferate (Test example 3), and also 
works for rat coronary endothelial cells (Test example 4), mixed populations of VSMC 
expressing HGF and either human (Test Example 5) or rat (Test example 6) endothelial 
cells, causes growth of the endothelial cells, a demonstration that HGF does not cause 
VSMC proliferation (Test example 7), a demonstration that the HVJ-liposome expressing 
HGF causes blood vessel growth in rat coronary muscle (Example 8). and a 
demonstration that TGF-beta increases proliferation of cartilage cells in similar vectors 
(Example 9). However, given the lack of reasonable predictability in the art, even in the 
face of Applicant's disclosure, the Artisan would not reasonably predict that any vector 
could be used, that any tissue could be treated, that tissues not the muscle which is being 
administered the vector could be treated, or that any non-constitutive promoter could be 
used. Further the broad claim of treating all diseases of heart by providing HGF is not 
supported by the specification where it only describes angiogenesis in response to 
treatment and is not supported by the art. There are no reports in art regarding using HGF 
for treating all the heart diseases that includes ischemic heart diseases, diseases due to 
lipid metabolism defects and due to systemic and pulmonary hypertension etc, "Given the 
chronic nature, complex etiology, and multifactorial pathogenesis of cardiaovascular 
diseases, targeting a single gene, however attractive a candidate is, may prove to be 
inadequate therapeutically" (Khurana et al., 2001, Hypertension 38:1210-1216, P.1215. 
col.1, 2"^ paragraph). Given the state of the art coupled with the lack of sufficient 
guidance provided by the present application, it would have required undue 
experimentation for a skilled artisan to make and use the full scope of the methods of 
treating all heart diseases as claimed. 

State of the Art, the Predictability of the Art: At about the effective filing date of 
the present application art is unpredictable with regard to methods of gene transfers in 
vivo using both viral and non-viral vectors, as has been claimed in the instant invention, 
art is still unpredictable with regard to efficacy, specificity and safety. For example Miller, 
et al. (1995) FASEB J. 9:190-99, acknowledges various vectors available, but teaches that 
"no single delivery system is likely to be universally appropriate." For instance, the 
requirements of gene therapy for cystic fibrosis are greatly different from those of cancer 
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(p. 190, first paragraph). "Once again, targeting at the level of the vector has not yet been 
particularly well developed; hence, liposome or viral-mediated delivery of the CFTR gene 
to ainA/ay epithelial cells of CF patients has relied largely on the localized delivery of the 
vectors directly to the affected tissues." (p. 198, first paragraph, emphasis added). 

« 

Moreover, it was demonstrated in later published art, that the HVJ-liposome encapsulating 
a plasmid for delivery of the HGF gene is used, rather than naked plasmid delivery, 
because of the greatly increased transformation efficiency, as evidenced by Taniyama, et 
al. (2001) Circulation, 104: 2344-50. Hence, the Artisan, before, and even after the date 
of invention, recognized that the type of vector was critical to the invention and 
demonstration of any single vector would not reasonably predict the use of any other 
vector. Gene therapy or in vivo gene transfers are still considered to be highly 
experimental area of research and it has been difficult to predict the out come of many 
therapeutic genes and vector systems because of various factors that govern the 
expression, therapeutic potential of the transduced genes, and the undesirable host 
immune reactions etc., in vivo (Reviewed in Goncalves et al, Bioessays, 2005, 27: 506- 
517). In addition there exists an unpredictability about the degree to which a foreign gene 
or vector would interfere with cellular genetic material as observed in treatment of X-SCID 
patients " These serious adverse events presented as a leukemia-like syndrome were 
surprising since the risk of insertional oncogenesis was considered to be negligible based 
on previous trials and on the perceived, though not universally accepted, notion of random 
retroviral integration" (Goncalves, Bioessays, 2005, 27: 506-517, p. 514, col.2, 1^* T|). 
Because of the art, as shown above, does not disclose enough information to reasonably 
predict that any vector could be used, that any tissue could be treated by injection into any 
particular muscle, or that any promoter could be used, the Artisan could not predict, in the 
absence of proof to the contrary, that such applications would efficacious in any 
therapeutic treatment. Hence, absent a strong showing by Applicant, in the way of specific 
guidance and direction, and/or working examples demonstrating the same, such invention 
as claimed by Applicant is not enabled. 

Amount of experimentation necessary: Because of the lack of working 
examples, insufficient guidance and direction provided by Applicant, the inherent 
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unpredictability of the art, and the nature of the invention, one of skill in the art would be 
required to perform a large amount of experimentation to make and/or use the invention in 
its full scope as claimed by Applicant. Such experimentation would be required to 
determine the types of vectors that could be used, the tissues that could be treated, and 
the types of promoters that would produce enough protein for a long enough period of 
time to effect treatment. Further these claims are not enabled because one of skilled in 
the art, at the date of filing, would not be able to rely upon the state of the art in order to 
successfully predict a priori the in vivo effects of claimed gene transfers in a subject. 
Accordingly, in view of the lack of teachings in the art or guidance provided by the 
specification with regard to an enabled use of a method for safe treatment of a disease or 
conditions of heart and in sufficient number of species as of around the filing date of 
instant application and for the specific reasons cited above, it would have required undue 
experimentation for one of skill in the art to make and use the full scope of the claimed 
invention. At the best the specification as filed is found only enabled for a method of gene 
therapy for treating restenosis after percutaneous transluminal coronary angioplasty by 
inducing angiogenesis in heart, comprising administering by direct intra coronary injection 
into heart muscle of the subject a sendai virus (HVJ) liposome encapsulated plasmid 
vector comprising a mammalian hepatocyte growth factor (HGF) gene coding sequences 
operably linked to a constitutive promoter. 

Conclusion: 

No claim allowed. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to examiner Kelaginamdne Hiriyanna whose telephone number is (571) 
272-3307. The examiner can normally be reached Monday through Friday from 9 AM- 
5PM. Any inquiry concerning this communication or earlier communications regarding the 
formalities should be directed to Patent Analyst William A/. Phillips whose telephone 
number is 571 272''0548. If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Dave Nguyen, may be reached at (571) 272- 
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0731. The fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval (PAIR) system. Status 
information for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). When calling please have your 
application serial number or patent number, the type of document you are having an 
image problem with, the number of pages and the specific nature of the problem. For all 
other customer support, please call the USPTO call center (UCC) at (800) 786-9199. 



Kelaginamane T. Hiriyanna 



Patent Examiner 




